Experimental details for the calculation of Pd content (%) based on H 2 chemisorption data
The dispersion and surface area were very small because the metal dispersion and surface area data from H 2 chemisorption strongly depend on the effect of weight. The Pd content (%) was calculated based on the following equation:
(1 = 10
where ρ is the density of Pd (12.023 g/cm 3 ), is the silicon surface area for palladium deposition, and n is the average Pd metal thickness from E-beam evaporation, which is estimated based on the E-beam evaporation conditions (UEE, ULTECH, Korea).
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where ρ is the density of Si (ρ: 2.33 g/cm 3 ), is the silicon surface area, and q is the thickness of the silicon wafer (300 )
Pd weight percentage: = 3.61 × 10 -6 g 3.61 × 10 -6 g + 6.99 × 10 -2 g × 100%
= 0.00516 % According to the above equation, the weight percentage of 3-nm Pd on a 300 μm porous layer silicon is 0.00516%. Considering 0.00516 wt% Pd on porous silicon, the dispersion of Pd metal on a porous layer with a thickness of 15 μm or 90 μm increased from 0.0071% to 0.012%, with the corresponding metal surface area increasing from 0.0317 m 2 /g to 0.0533 m 2 /g. Although an identical Pd content was utilized for deposition, the number of Pd metal deposition sites was expected to increase with the increased diameter of the porous layer up to an electrochemical etching time of 60 min because the surface area of the p-Si increased. Consequently, the enhanced dispersion and surface area of the Pd catalyst led to an increase in chemisorption sites, resulting in the enhancement of sensing performance. 
